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We have used the combined V1. A/Goldstone rada r instrument many times inthelast G years
to obtain unambignous full- disk images of 3.5- cm rad ar cross section for Mars and M ercory. The
transmitted wave is Right Circulatly Polarized (RCP), and we image at the VLA in both RCP,
and Left Circular Polarization (1,CP). We refer to the received RCP signals as §S (for Same Sense
as transmitted) and the reccived LCP signals as OS (for Opposite Sense as t ransmit ted). These
experiments have provideda rich harvest of new information about the surface andnear- surface
of both planets,some of which will be discussed here.

Global cross sections indicate that Mars is a much more eflicientbackseattererat 3.5 em. The
average global cross sections for the 91 geometries in which we have observed Mars are ~ 21.3%
and~ 7.5% for the OSand SS polarizations, respectively. For the 4 geomet ries in which we have
obscr ved Mer cury, the average c1 oss sections are ~ 9.9% and~1 90, The hack scatt or cross sec-
tion can be thought of to first order as some combination of the true ¥resnel reflectivity and the
‘(roughness’ of the sulfate. Since the true Iresnel reflectivities of mostnatural surfaces are fairly
similar, Mars is probably muchrougher than Mercury onsize scales of centhimeters. This is also
indicated by the higher average polarization ratio (ratio of SS 1o OS cross section), whichis~ 1/3
for Mars, and ~1/5 for Mercury. W c cannot, however, exclude the possibility that there is some
compositional difference inthe surfaces of the two planets, which may cause some diflerence i the
intrinsic reflectivity. We should mention here that these results have heen known to some extent
since the mia 1960°s,

mars also has a surface whichdisplays a greater diversity inthelocalvalues of its cross scction.
The range of cross sections extends from areas with ncarly unity cross seetion to those with no
measurcable cross section. This is not the case with Mere ury, whiere variations are much more
Subdue’d. There are no locations which we have imaged on the surla ce of Mercury which have
no measureable cross section, similar 10 the “Stealth” region of Mars. Roth planets have their
maximum cross sections in polar regions, aside from locations very near the subeartly point. on
Mars, the south polar residual ice cap had a near unity SS cross scctionand a polarization ratio
> 1 when probed in 1988, at ~ 65° incidence angle. When probed in 1992/93, the north residual
cap had no cross section enhancement. The difference in the cross section of the two residual caps
must be due to some combination of diflerent structure/conposition, different season, and different
viewing geometry. On Mercury, both polar regions have cross section enhancements, however, the
peak SS cross sections are only ~ 10%. The polarization ratios ave still > 1, indicating that the
chhancements there arc also caused by large ice deposits. T1ie difference in the cross sections of
the M ars south residual cap and the polar regions of Mercury lies mainly in the different acrial
coverage of the ice deposits, On Mercury, the ice only 1 enains stable in permanen (ly shaded re-
gions, which may only cover ~ 10% of the surface arca in the polar regions. Vven ignoring the
high cross sections of the south residual cap, there are regions on Mars with cross sections as high
as 0.5. This nigh range of cross sections on Mars is due insome part 10 the young ape of some of
the surface. The mobility of small dust and sand particles, which may collectin tocal depressions
m ust also cont rib ute to the diversity Of the cross scetion values on Mars.

Part of the research described above was carried out by the Jet Propulsion Labora tory, Cali-
fornia Institute of T'echnology, under acontract with NASA,
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